Formation of gas-phase glycine and cyanoacetylene via associative detachment reactions.
The recent discovery of molecular negative ions in the interstellar medium suggests that these species may be reactive intermediates in astrochemical processes. Our recent studies indicate that these anions, despite their high electron binding energies, are reactive with atomic reagents. In this work, we report that two species of interstellar interest, glycine (NH(2)CH(2)COOH) and cyanoacetylene (HC(3)N), can be readily formed by associative detachment of their corresponding deprotonated anions with hydrogen atoms. The reaction rate constants for glycine anion (NH(2)CH(2)CO(2)(-)) and cyanoacetylene anion (C(3)N(-)) with H atom have been measured to be 2.0 +/- 0.5 x10(-10) cm(3) s(-1) and 5.4 +/- 0.2 x 10(-10) cm(3) s(-1), respectively, where the error bars represent one standard deviation of the mean; the estimated total error is +/- 50%. A possible reaction mechanism for chemical conversion of species observed in the interstellar medium is also described.